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o  n  December  24, 1991,  the  Massachusetts  Water  Resources  Authority  ended  decades  of  dumping  sludge  into  Boston 
Harbor.  This  important  step  in  controlling  the  pollution  of  Boston  Harbor  was  made  possible  by  the  completion  of  a 
sludge-processing  plant  at  the  Fore  River  shipyard  in  Quincy.  Sludge  now  travels  by  covered  barge  from  zuastewater- 
treatment  plants  on  Deer  Island  and  Nut  Island  to  the  Fore  River  plant,  where  it  is  converted  to  fertilizer  pellets. 

The  pelletizing  plant  is  the  first  Boston  Harbor  Project  facility  to  be  completed.  The  Boston  Harbor  Project  is  a  multi- 
billion  dollar  effort  that  includes  primary  and  secondary  sewage-treatment  plants  on  Deer  Island,  a  headworks  on  Nut 
Island,  a  5-mile  inter-island  tunnel  and  a  95-mile  effluent  outfall  tunnel. 


History 

Sludge,  the  semisolid  by-product  of  treating  wastewa- 
ter, consists  of  fecal  matter  and  other  organic  solids  that 
settle  out  of  wastewater  during  treatment. 

For  thousands  of  years,  countries  all  over  the  world 
have  used  organic  waste  in  agriculture.  Until  chemical 
fertilizers  were  developed  in  the  1940s  and  1950s,  one  of 
the  most  common  ways  to  fertilize  farmland  was  tilling 
organic  material  into  the  soil. 

Today  sludge  products  are  in  demand  for  fertilizing 
farmland,  tree  nurseries,  sod  farms,  gardens,  lawns,  golf 
courses  and  parks.  Sludge-based  fertilizers  have  been 
used  successfully  for  years  throughout  the  United  States. 
Milwaukee,  Wisconsin,  has  for  65  years  produced  a  sludge 
fertilizer  called  Milorganite,  and  currently  provides  about 
40  percent  of  the  heat-dried  sludge  fertilizer  used  in 
Florida. 

For  nearly  30  years,  until  the  MWRA  in  1991  closed 
and  locked  the  valve  that  controlled  the  discharge  of 
sludge,  400,000  gallons  of  liquid  sludge  were  released 
daily  in  30  feet  of  water  about  a  half-mile  from  the 
MWRA's  Deer  Island  plant. 

Sludge  dumping  in  coastal  waters  was  made  illegal  by 
the  federal  Ocean  Dumping  Ban  Act  of  1988.  The  Act, 
along  with  other  federal  legislation  and  subsequent  court 
orders,  required  Boston  to  end  ocean  disposal  of  sludge  by 
December  31, 1991. 

In  1986  the  MWRA  began  a  four-year  process  to  out- 
line options  for  handling  sludge  and  other  residuals  of 


wastewater  treatment  through  the  year  2020.  The  plan, 
which  received  intense  public  scrutiny  and  reviews  by 
state  and  federal  environmental  agencies,  recommended 
heat  drying  for  sludge,  with  landfilling  as  a  backup  alter- 
native. Heat  drying  was  selected  because  that  process 
uses  less  space  than  landfilling  and  allows  the  MWRA  to 
market  its  sludge  as  fertilizer,  thereby  recycling  the  prod- 
uct and  recovering  some  of  the  treatment  costs. 

The  plant 

The  $87  million  pelletizing  plant,  which  was  designed 
by  Tighe  &  Bond  of  Westfield  and  built  by  Kiewit  Eastern 
Co.  of  Southborough,  includes  four  million-gallon  storage 
tanks;  a  600-foot  pier  with  two  barge  unloading  stations; 
eight  6-foot  belt  filters;  four  sludge  dryers,  each  capable  of 
evaporating  9,000  lbs.  of  water  per  hour;  five  700-ton  fertil- 
izer-storage silos;  and  a  new  rail  line.  All  processing 
equipment  is  enclosed  in  a  100,000-square-foot  building 
with  extensive  controls  for  odor  and  air  pollution. 

The  process 

Currently,  covered  barges  loaded  with  up  to  700,000 
gallons  of  sludge  make  four  trips  a  week  between  the  Deer 
Island  and  Nut  Island  treatment  plants  and  the  Fore  River 
pelletizing  plant. 

The  sludge  is  pumj:)ed  directly  from  barges  into  one  of 
the  plant's  four  storage  tanks  where  it  remains  until 
pumped  to  belt  filter  presses  in  the  dovvatering  area. 

Since  sludge  is  97  percent  water,  the  first  step  in  the 
pelletizing  process  is  to  remove  as  much  water  as  possible. 


About  700.000  gallons  ol 
sewage  sludge  -  nearly 
two  days'  output  of  43 
cities  cind  towns  -- 
arrives  on  a  covered 
barge. 


The  sludge,  which  is  97 
percent  water,  is  otf-loaded 
through  a  hose  into  one  ol  the 
tour  storage  tanks  al  the  plant 


Gases  from  the  dryers  are 
propelled  into  a  ceramic- 
lined  'afterburner  whose 
I.SOO-degree  twperalures 
destroy  any  renuining  odor 
before  gas  is  emined  from  a 
21 3-loot-high  stack. 

The  sludge  pellets  are 

7 conveyed  Into  one  of  five 
silos,  to  be  stored  until  they 
can  be  loaded  into  railroad 


From  sewage  sludge  to  fertilizer 


Water  squeezed  from  the  sludge  is  piped 
back  through  the  sewers  to  the  s 
treatment  plant  at  Nut  Island. 


After  thickening  agents  have  been  added,  the  liquid 
sludge  is  filtered  and  pressed  to  remove  about  90  percent 
of  the  water.  Wide  fabric  belts  squeeze  the  sludge  and 
convert  it  into  sheets  called  sludge  cake,  which  is  roughly 
25  percent  solids  and  75  percent  water. 

After  dewatering,  the  sludge  may  be  treated  with  po- 
tassium permanganate  to  neutralize  odors.  The  sludge 
then  travels  by  conveyor  belt  to  the  drying  ovens.  Oper- 
ated at  720  degrees  Fahrenheit,  the  rotating  ovens  retain 
the  sludge  for  about  30  minutes,  simultaneously  drying 
the  sludge  and  forming  it  into  pellets  about  one-eighth 
inch  in  diameter.  The  high  heat  of  the  ovens  kills  bacteria 
and  pathogens  and  makes  the  sludge  safe  for  reuse. 

Pneumatic  tubes  convey  the  pellets  into  five  700-ton 
silos,  where  the  product  is  stored  until  it  can  be  loaded 
onto  railroad  cars  for  transport  to  markets. 

The  product 

The  MWRA  has  a  four-year  contract  with  New  En- 
gland Fertilizer  Co.  of  Boston  to  operate  the  plant  and 
market  the  pellets.  The  fertilizer  is  sold  or  blended  with 
other  soil  nutrients  to  form  a  product  tailored  to  the  spe- 
cific needs  of  buyers.  Sales  of  the  pellets  help  to  offset  op- 
erating costs. 

The  MWRA  hopes  initially  to  produce  12,000  dry  tons 
of  the  BB-sized  fertilizer  pellets  each  year.  Production 
could  increase  to  60,000  dry  tons  annually  when  the  pro- 
cessing plant  begins  to  accept  sludge  from  the  new  sec- 
ondary wastevvater-treatment  plant  at  Deer  Island  starting 
in  October  1996. 


The  Walpole  landfill 

In  1990  the  Massachusetts  Legislature  approved  legis- 
lation giving  the  MWRA  94  acres  of  land  in  Waljwle  for  a 
landfill  for  debris  (called  grit  and  screenings)  screened 
from  sewage.  The  landfill  will  also  satisfy  state  and  fed- 
eral environmental  requirements  for  a  backup  disposal  site 
for  sludge.  The  landfill  would  be  used  in  the  event  that 
the  sludge-processing  plant  in  Quincy  fails  or  the  Author- 
ity is  unable  to  market  the  fertilizer  pellets. 

The  landfill  has  been  designed  to  protect  against 
groundwater  contamination.  The  construction,  which  is 
expected  to  begin  in  1993,  includes  a  double  composite 
liner,  a  leak-detection  and  leachate-collection  system  and 
ground  water-monitoring  wells.  Depending  on  whether 
the  landfill  is  needed  for  emergency  use,  it  could  have  an 
active  life  of  25  to  68  years  beginning  in  March  1994  when 
it  is  scheduled  to  open.  After  25  years  of  normal  opera- 
tions, the  grit  and  screenings  will  take  up  less  than  a  third 
of  the  landfill's  capacity.  After  closure,  the  landfill  will  be 
covered  with  earth  and  planted  with  grass. 

Benefits  to  the  harbor 

Stopping  sludge  discharges  has  substantially  lessened 
the  amount  of  sewage  solids  accumulating  in  the  harbor. 
The  end  of  sludge  dumping,  along  with  other  improve- 
ments such  as  increased  pumping  capacity  at  the  Deer 
Island  treatment  plant  and  more  efficient  disinfection  of 
wastewater,  have  already  resulted  in  demonstrably  cleaner 
waters. 


Some  changes  in  the  harbor  are  already  visible  -  a 
dense  black  plume  of  sludge  is  no  longer  being  discharged 
into  President  Roads,  and  the  smell,  appearance  and 
clarify  of  harbor  waters  has  improved  dramatically.  In 
addition,  recent  monitoring  results  indicate  a  sharp 
decrease  in  fecal  coliform  levels  near  the  old  sludge 
discharge  site. 

Within  a  year  of  the  last  sludge  discharge  in  the 
harbor,  rocky  areas  near  the  old  sludge  outfalls  are  ex- 
pected to  recover,  thus  permitting  characteristic  New 
England  species  such  as  kelp,  sea  urchins,  mussels  and 
anemones  to  flourish. 


Other  important  improvements  in  water  quality 
will  take  years  to  be  fully  realized.  As  levels  of  organic 
material  and  toxic  chemicals  on  the  sea  bottom  de- 
crease, more  species,  including  small  worms,  clams 
and  snails  will  begin  to  develop  into  communities 
typical  among  healthy  soft-bottom  marine  environ- 
ments. 

The  health  of  flounder  and  other  fish  and  animals 
living  in  the  harbor  is  also  expected  to  improve.  (The 
fish  have  been  exposed  to  toxic  chemicals  through 
direct  contact  with  contaminated  sediments  and  by 
eating  contaminated  organisms.) 


Sludge  in  agriculture 

Research  programs  conducted  in  almost  every  state 
have  confirmed  what  centuries  of  organic  tillage  of 
croplands  around  the  world  had  already  demon- 
strated: wastewater  sludge  when  properly  applied 
and  monitored  is  safe  and  practical  for  beneficial 
reuse  in  agriculture.  Sludge  has  been  used  as 
commercial  fertilizer  for  more  than  60  years  in  the 
United  States.  MWRA  sludge  pellets  qualify  for 
agricultural  use  as  a  Type  I  sludge,  the  highest  rating 
possible.  MWRA  sludge  also  compares  favorably 
with  commercial  fertilizers. 

•  MWRA  sludge  meets  state  and  federal  standards 
for  unrestricted  use  by  the  public  on  lawns,  plants 
and  gardens.  It  also  meets  all  state  and  federal 
standards  for  use  in  agriculture,  except  pasture  in 
Massachusetts. 

•  MWRA  sludge  can  be  used  to  fertilize  food 
crops  in  Massachusetts.  Under  Department  of 
Environmental  Protection  regulations  that  became 
effective  in  September  1992,  Massachusetts  farmers 
can  use  pellets  made  from  MWRA  sewage  sludge  as 
fertilizer  in  agriculture,  except  for  pasture.  MWRA 
sludge  contains  11-12  parts  per  million  (ppm)  of 
molybdenum,  slightly  above  the  Massachusetts 
standard  (10  ppm)  for  application  of  sludge  to 
pasture. 

•  Metals  are  not  toxic  at  the  levels  found  in 
MWRA  sludge.  Two  of  the  regulated  metals,  cop- 


per and  zinc,  are  micronutrients  required  by  plants 
and  animals  for  healthy  growth.  Many  chemical 
and  organic  commercial  fertilizers  commonly  used 
in  agriculture  are  actually  higher  than  MWRA  pel- 
lets in  metals  such  as  cadmium,  chromium,  nickel 
and  zinc. 

•  The  Massachusetts  Department  of  Environmen- 
tal Protection  recently  raised  the  allowable  limit  of 
cadmium  in  sludge  products  used  for  fertilizer. 

The  DEP  determined  that  allowing  higher  concen- 
trations of  cadmium  would  have  no  effect  on  the 
safety  of  food  crops.  The  cadmium  limit  in  Massa- 
chusetts was  previously  2  ppm,  compared  to  4  to  30 
ppm  in  other  states.  Massachusetts'  new  standard  is 
14  ppm.  New  federal  standards  are  expected  to  be 
20-50  ppm.  MWRA  pellets  contain  less  than  7  ppm. 
When  applied  as  fertilizer,  MWRA  sludge  will  con- 
tribute only  1/16  oz.  of  cadmium  per  acre. 

•  MWRA  pellets  meet  all  requirements  for  unre- 
stricted distribution  and  marketing  in  Florida,  a 
prime  market  for  MWRA  sludge.  The  Florida  De- 
partment of  Environmental  Regulation  regulates  the 
use  of  sludge  products  within  the  state  and  requires 
regular  rep>orts  on  sludge  quality.  Sludge  pellets 
represent  only  a  very  small  amount  of  the  total  fer- 
tilizer used  in  Florida,  estimated  at  approximately  2 
million  tons  each  year.  The  MWRA  will  produce 
approximately  11,000  tons  of  fjellets  this  year,  half 
of  1  percent  of  the  total  Florida  fertilizer  market. 
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